juicuuuuciur integration circuit (tne Laid-Upen NO. 1997-131176) 

In accordance with the present invention, a bias voltage control circuit qfc^ing 
oscillatorS^cuit 103 includes a bias voltage adjustment circuit provided witt^^ariable 
resistor. TheSjas voltage adjustment circuit adjusts bias voltage vajdes of a high 
electric potential srtfebias voltage output circuit 106 and a low ejj*tftric potential side 
bias voltage output cird>^107 according to a VCC between J^high electric potential 
side bias voltage output cirkqt 106 and the low electri^potential side bias voltage 
output circuit 107 or a temperatuh^ The variable r&mor and a VCC voltage divider 
are formed between the high electric potential sj^ebias voltage output circuit 106 and 
the low electric potential side bias voltage%^ut circuit 107. With use of the variable 
resistor, a bias voltage of the ring os^mtor circuit 103 can be properly controlled 
according to each specific condition 

Accordingly, if theridg oscillator circuit lOi'Vused for an automatic self 
refresh function of a PSR^dW, an increase in a frequency of aSfresh operation per hour 
caused by an increa^n the VCC can be prevented. FurtherrW, because of the 
temperature deppfflency variable resistor, a resistance value decreaseswitfi respect to a 
temperatur^ftcrease. Thus, it is possible to set an oscillator frequen^Vthat can 
guaranjpra paused circuit operation for a predetermined time. Also, the p^sent 
imjpfftion can provide the ring oscillator having a less power dependent ring oscillal 
p^uouuj' mid u uunulii lumpuruturo enara tSe?^ lUllkUlliyUUU. 

Self Refresh Cycle Adjustment Device of Semiconductor Device 
(the KR Laid-Open No. 1997-123827) 

The present invention relates a self refresh cycle adjustment device of a 
semiconductor device. The present invention forms a temperature detecting means 
capable of detecting a temperature without causing any changes in a power voltage by 
using a temperature characteristic of a power voltage generation circuit to prevent a 
current consumption caused by quickly driving a self refresh cycle of dynamic random 
access memory (DRAM). Thus, it is possible for the present invention to adjust the 
self refresh cycle at a temperature equal to or more than a specific temperature. 
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« anei t»£fl| £ft2| 15 £15314=1 El=a*l» B.t[^ l°l *EHt ?13 
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SEH2J axPDFSS IS EI=E|*l(Sef refresh)!^ H£01IA|°I CIS 15 El 5211 3 5 
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*m\ §srs $*imu \m HrEtt a?kfcS7i- sri§*r= £i§oi ^sd. 

rasrEn mzm □ is 5i 2^ 



#7i ^sji bswi whm. e us 21 i= a=a*i ?7i2as*i= asaer sraaissi se 
i -0188*01 aaasm'-Bsaoi ses 3jw 4 sfe sa swis oisshm hs^s oi#wai g 

£'-ai=M*l £711 29tt * SiES ^SS^Q. 

ai*E= e«ra« «9»pi sisesai> asasKVbc) a 7isasr(Vref)§ t^8 r = i^ba> 
At-oioii a §s. §ass(i)ir, #7i a^ew a •aSg^^2^9!S!! ^f r Sg!^ISK^J 11 1 | : ???S 



NMOS D0I2E2I XRItyDf 2|ffl 3301 SQ. 
H1bE£ #71 HlaE°| £± C|0|£E2| =EM Oltr 7|£aa2| °f£rl EAItr 3EH=0IQ. 
#21 32H=E(HlAi' tH^5M IAIS (7r)*ISe IS £E 711 42 (zero temperature coeff iciency : ZTC 

pblntyg: s^ss 40i his se ta^sotmo ^= 7flois-4£± HsrawoiAife seoi nra- a 

01= #71 HllaESJ S|SE(HIA|E| 7ISaa(Vref"Vgs)£ sp| Si ESHAI^EIOfl *S£ bFOIOli 3^1 

ia'sra! : saw fro mm. ssoii v 9 s(2)2h nan §e<hi ma S7is^ 

Vgs(1)S a* 4= set MOISEh 

o|2j : : f£ a£:S*i 0IS= #7rS£ Sf!7fcS:Ei2| a^KHIAI S^! a SKthresho Id voltage : 
Vt)2r 0I8E2J 2£ EISS^S 10|# 4 SACK 

XH2E LH73 a6E##3iSr ; arg Sat 0IS3PI W ^Dia B IT32I 3X171 tISOIQ. 




371(103)1 :?tii*mr. 

#7i 'hm'sbst ttaw'aooc a-aasnvtc)- a iE(Ni) Ami on a*aoi hoi si- #71 kE(Ni)o« 
Sgsi pmos s1h1^euqi)2k #7f asaswcc) a kE(N3) Ataim s^eidi tuoim^ #71 

k c (Nl)0fl SIS PM0S EfflXI±E1(Q2)2h #71 kE(Nl) a kE(N2) AlOIOfl 2^2101 H0IM7I- #71 
i E N3 Ofl Sis NMOS MSA ±a(Q3)2K #71 iE(N2) .a SAia^(Vss) AKJIOfl S^S WtKR1)lK 
#7| kE(N3) a SSiaSKVss) AjOIOII S^EIDI 7A0IS7I- #71 kEttQ)0)| °<aS HMOS MS*|±E|(Q4) 
^ #71 icE(N3)°l )S ?*BQ. 

#71 aoigakf t^7 : l(101)0i *S£ fflffS. IR=Vgsl-V9s2°| USM SO| 21 4 SiQ. 



(41 1) 



01 Q. 

°2i \m\M §4= a^oi #7i sii7jsaa t^7i (101 )si sou aw^ aaasroii ^TiiaMi 

iWK^3iR)IIS!^E|^ XBy^(W)3h 10|(L)S SUIT 4 as If 4 = a 

S.^ #7i sii7i#a^ ^7i(ioi)2i sis^ an orMCHs i^oi 7feSr°s ^eoh aaa 
srei etn Dieors-'sair^ sici. 

^i^^lAavi^^/ ^ "-'! "^- -"- " ^^ • M 8 1 

#7| (*! 1)21 S^2J #71 (i! 2)01 [HSorS, 

vi^-vto+Ts-i— 4 J^§) ' W » 



#71 (# 3)EJ aiKHlAi S3 Vtni= g5J ?e 0l§E(TO S¥M2| °fe| gE 2| 

S3* wifilss- i»» saAiAEisj itu^ a son siehoi nss?i 7i5aer(vref)si se 
#7i H27isaa ^7i(io2te as'asr(*c) a ^e (N4) aiokhi s^eidi tiioim^i- #71 tECwjoi 

SlS PMOS E§xfiEi Q5)£r#7fb:E(N4) a BXiaSKVss) AlOIOfl S^EICH 7flO|S7h kE(NB)0fl 
Sis NMOS I^AI^EI Q? 2K SSaSKVcc) S inH(N5) MOIOfl S^EIOI 7IIOIS7f #71 !rE(W)0JI 
^11 pmos ElHX|^a(Q6)£K #71 kE(N5) S #71 irE(N6) AWIOII S^EICS 7flOIS7t #71 
±£WW\ 9§S NM0SsVAI±E1(Q8)2r, #71 kE(N6) 9 aAia^(Vss) AFOICHI S^S «*(R2)9F. 
#71 irE(N6)2) d2l M^SKr l^BAKVt)S ^^SQ. 
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#7i aoigasr ar«7i(ioe)as£ s± s?h*i±ei2| sqaartvog »aAi?i£ tisoio. 

"71 aS2J OT^ST VKS ~ v " imVt +JTS-z LIEH-IES 3^1 Sffll «CTU P32J 2» 371 i 

qsertvoB ff«Ai?iHs. #7i s*iaa(vt)2i *e 2j£g(avt/flT0)i uemq. 

#71 11, 1271532 3371(101.102)21 i|S£ SEOll CK1 QMTll t»S8 tfD. 3E1ES 01 3 OS 
SJqtt= HI 51711 AIMSIOI 2Ei 3*13 4 SACK 

Hl^alr ffaaSOOlS fq3SJ(Vref)2> SEM 321 i§^°Kr ?I5B 

afira as (io2)2i gqamvtm Giambi am= ssi s*i*i= 3101a. 

unc- a Sfwoj XfJ2^! At MlOil WE #= E|SE|*I' ?7|2SS*|2| i|SESA|, 7IS22(Vref)g 

Sllssr -vitik 1&Ett4-mtm *ktv\ mtm 271(203)1 7uwo. 

^1171532 3371(201 )ir 11E2J 1171522? 3371(101)21 3 5*101 S^§hHS 

Ah"ji »17I^*I2 3371(201)= HOS ma5diE1(Q10,Q12)S S1U2J Al*>21 7I&1 S10J 52 

(vci)i T*°sm< W\ mMwSmmomw mm mbs a°rs 7i532(vref)Es/d s 

llWEwSAe-Sdrsj ^12! I £71 NM0SS?HA|iE1(Q12)2J EMS! Zt2| g^Elir ^E(N3 1 | 
°SlS IWh m ^7TWR3) * NMOS SSHXI^EI (011,012)= £E71 BHilOll BE* £71 715 
srl? I fSi- QT2)0fl *afe sWsa'^a*IOI ^71 kE(N9)01IAl 3321= 371 7l53S;(yref)s 
13 liS °A WfflCl^ "Jlwfcaoi 371 kE(N7)21 3*171 s^ishm. pmos S9ti£ 

Si&m ma\ miss 7.i;ga2(Vref)& a^eiQ. 

tfelAI 271 7I532 337I (201)011 A1 3«2I= 7|5S2(Vref ) 32 EKi£ HtKt(R3)» NMOS SS!A| 

Mi(diivQi2j2j sew 2i#oi asaa, 

Ani H2!7l**l2f ^« 71 (202)- 3£!32(Vcc) S! kE(NIO) AjOIOfl 2^101 71I0IS71 27J 
IS^SwSm ^#°PMof%A|SETWW. ^7Th:E(mO)S kE(NII) MOKHI a^Elffl TflOjM 

yAgrSo)^ a anasr(fcs) ajoioii 

^ nr^^ " atei nmos ssaUe (Qi5)2h agasr(Vcc) 9 *e Ni2) Ahoimi a^Eioi 

3a §7 Sti ■^ffiSi^a^'ea^atfiifea. S7i ^— (Ni2) s k=(Ni3) awim a^a 

ffl-j&efA^n ffi ^71 kE(N13) 3 SAiaSKVss I A JO N 

»0^%5i yicHrafoi aSi nmos ssiai^ekqis)^ ^7i kE(Ni2)2j 221 swi 



Ani PMfT? ESHTiARfnia qi nid^ >10l E 71 ia^Ofl S^EIOI QOI^E sl-XI SQ. ^71 




ii&mm a Sto¥Wi#^Ea?!-a9i s^eioi doise2j °tvs 401 pmos saw 

iEl(Ql6)2i 73^1 3711 ^S*^ : lBia : gfS 2Vt2j SSfl S# 4= 21Q. 

^71 HI27I^^21 ^4171(202)= SjIS LIOI2E2J 24(m)HH °^2J S^2^(Vt)l 2 

IsffaSr SB SS2I BSfS m(a Vf/ : 3 T)£S 3711 21 4 2iQ. 

T4i 4 c- e ^ S o, ^3^X1011011 OJM IE EIEAItI ?7|51Sfl21 5ISESA1, NMOS S2jAI^E12J H1CI 

yfer^iwfe W£m mw\ 9\w pmos saAiiys ^th aoia 

ahi «iai= sa^ofcoe Vcc-Vref2| aSTS #4SA|7ij2, ^71 g^S^l Mi 4=|iS( level shift)A| 

i7i|l?)2K 3t1 ai l WisSaW^iSlifeslI uiia«HJi iq&»s t^shs Hia7i(303)s 
^7i 3aii7i^^a : »4s-7i(3bi)fe aaaar(Vcc) s k=(NU) ahjim s^s ^t^i}^,^;?!^^ 1 !!^ 

S VEfNra AWlif ; w*aBl MOf^F 491 inE(N14)(HI PMOS !BH±H(Q19)2K ^71 

W ^Wo^Sf <i ! kWtW aS« a^Eia ?1I0IM71 ^7I kE(N16)011 PMOS 
ieH#xlYQ2 \m »3\ ±^W6) SB SAia^Vss) A10I01I S^lffl 71I0IS71 ^71 kEM S3 
a^^"E"^^V(^)2K aaaa?(Vcc) S kE(N17) AIOIM S^EIDI 71101 S 71 ^71 kE(H16)M S 
»a p£k T elHW^Ffewr 5*71 k=(N17) S SAia21(Vss) AWIM a^Hffl 71I0IS71 

D. 

^7|''3917l5aer »«7l(301)ei MOS S?HA|^E1(Q2U 022)S ^ t\LM Am2| j\f fj^ , °f h 
§oMwi<i rSo^Jr 4bl MOS e?HA|^E1 (021,022)011 2J5101 ttSTS 221= 7 5aer(Vref )ESA1 ^ 
1 ™n?fe e HXl"FlVo2n2J caoi* ^7 NM0S MBA1^E1(Q22)21 Eai°! 2.121 S^SS kE(N1B)l 

i3S&85i(bw-&w »* a = ° 71 ? ISa^(Vref) 
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1 712J B3SPI SXIAISQ. fflof, 73tKR4)^0| 71X13 #71 kE(H15)2| 3?I71 S7W0I. #71 NNOS 
6ffl^SfQ22)2J XlWoT 71XJES 7|g.a2KVref)S [OEM, #71 kE(N16)3 Vcc-Vref2| 

*a?| #71 kE(NI6)2| a*l£ #71 PMOS MS!!XI±E1(Q23)2| TilOlM 32S 2*2|CH # 
71 PM0S~ilHX|^Ei(Q23) 51 PMOS M?HX|±EUQ24)D1I ^JoH £212101 #71 13 BBS 7|ga2J(Vref)l 
SeaSW-SD. ^. #71 PMOS M2!XI±EKQ23 oj Q24)£ 01^013 S2T7I= #71 irE(N16)2| 32(Vcc- 
Vref)l aiH ^EM&Kfl #71 ge?97JS 7l5a2f(Vref )S 1^711 3D. 

'new. #7i i^isasr btswmooiai ^ssei= 7isa3(Vref) 321 eg as Hsratfluw pmos m 

ajX]±E1(Q19.Q21)2| 371011 S1«KN S3SQ. 




#71 k c (H19) SJ SXj3t h (Vss) A10IOII S^EIffl TIIOIM^f #71 kE(N19)0U SIS NNOS 
!&a£a|&"aaaS(to) SJ kE(N20) AKIIOI 2^2101 7fl01M7h #71 !xE(N20)01I 9iS 
PMOS E2H^l^E1(Q28)2h #71 kE(N20) SJ #71 kE(N21) AKIIOtt 2^2101 7«0IM7h #71 JxE(N21)01l 

gaCw ~m$xuSei mm. #7i iE(N2i) si shsskvss) aioioi s^eidi 7noiM7h #71 nmos 

e2H*|^EKQ26)21 JfOIMSfSSS NMOS M2!X|±E1(Q30)2K 3S321(Vcc) SJ kE(N22) AWIOfl 2^21 
5 Wll7 #71 kE(N2l)0iri^=! PMOS M?HXI±E1(Q31)2L #71 kE(N22) SJ 2XI321(Vss) AKJKHI 
S4EID1 HOIM* 2XI321(Vss)0|| 2jSKfl 313 PMOS M?HX|±E1 (032)21, #71 kE(N22)2| a 21 1 

#71 31 271 53 21 &g 71 (302)= #71 PMOS e?HX|±E1(Q25)2| 71I0IM7I- gXI3Sl(Vss)01l 312101 iJ# 
i-£#EH(HI SJ3, #71 NMOS AE1(Q27)S 71|Q|M37h EEU3301I 2^2101 *HJS| EI0I2E2J jW 
1 t\ WS Q #71 PMOS eWA0(Q25)S l«|Ot 32T 3*IS kE(N18)2| 3*1011 °m #71 



IF 0112101 2|2f §Hii°| EKDI2E SJll* SI71I SO. CU-EhAi #71 JxE(N21)£ 2S£ 3*1= #71 

MaTxSto SJ Q29)i isra asrs*ra a*i(Vbc 

2V t) m -e-ajfl EjQ, £p| h:E(N21)2j at>| PMOS S^XI^EI (Q31)2J TflOlM AJ££ 312101 # 

71 fe"Il!Sl±EU031)l §4X17171 -m. . 3E|3 #71 PMOS MS!XI^(Q31) SJ PMOS 
e SH^I^EI (032)011 2J5II 327h #71 ifflGKta fcqftPI SQ. #71 PMOS Eg XI ±0(032)= 711 

olM7^Sal(Vsi)oS 312|0Tl># g-S2|il #71 S^IECTS ZVtSI ^aSfl gq*M =!EK 

3E|3, #71 d|I!7|(303)£r Ohff7WS #71 11. 3927153^ ST«J7|2| 1^321 UIHShOI g^BX* 
S ; g'St# SE1 iJ-Xl*]- 321 : gqS|-71l =!D. 

mc&i.M a^joj mdAIOIIOH tO-S IE E|E2il*i ?7|E1&*|2| SISESAI, 7l5321(Vref )1 g^ 

Ife wi 1 5i tfif ic4oi 7j ^s^(2vt )© aia#te 127153211^1(402)2*, #71 11, si2 
7isaa- ^7i2i s^ast; mama i^&x>s §^§f7i $nmia7i(403)i ?di*n^. 

#b| 3Ein7l5a2T #f 7|(401 )fe SNeXFS 7lsaei(Vref )S S^SF7I ?ltt 2iES, #71 BI4EJJ M3 

#71 12715321 ^7i(402)b aSagJ(Vbc) SJ kE(N27) AWKHI 2^2101 71I0|M^|- #^| kE(N27) 
i-gtsi ?m :fix|iE1.(Q39)2K #71 kE(N27) SJ kE(N28) AhOIOII S^2|D1 7H0IM7F #71 
k"=(N28)<H| 3ia PMOS M?HAI±0(Q4O)2K #71 lxE(N40) SJ SHSSKVas) AIOIWI §^2101 71IOIS 
7K 2Aia^(Vis)0l 31sT PMOS M ^H(Q41)2L aaa3(Vcc) SJ !xE(N29) A}0|0|| S^2|D1 71101 
E7t #71 k c (N28)0ll 313 PMOS EatX|±Ei(Q42)ah #71 kE(N29) SJ JxE(N30) AhOICHI 2^2101 

mmSrMimmm^ ^ ^mn+Emm, #71 kE(N30) sj axiasKVss) aioioi a 

^2101 71|O|E7h ; aXia2J-(Vss)01l SIS PMOS M?HAI±E1(Q44)2K #71 kE(N29)2| 33:1 8 

#7| PMOS M^X|AE1(Q39~Q41,Q43,Q44)fe 71I0IM7I- EEH3(W 312101 SHJ2I Q0I2E *J 
I ■ SEK. #7 PMOS M^XI^EI (039,040)1 ISKfl SSTiWIS a 2(Vcc-2Vt )7|- #71 PMOS 
M2H X| ±E1 (Q42)°| TfldlM aSS efaBfcK CQ-EhAI #71 PMOS MSIXI^EI (042)71 l^Kfl #71 

2vt2i s^aai g^SW €!Q. 

#71 HI IS7I (403)2| #7121 Dh*h7R|S. #71 11 SJ 127IS32J ^7|S^E)2J g^aSl Bl 

la^Di miz SEi &Aisi-oi t^sxi-s 8^5i7ii acj. 

16Ei S S3 21 15^ A| Oil Oil 0>S i= S|EEll*l ?7|5S2W|2| M^ESAi 2E2| BSHHI COEF 1 
Sa^7^S»W«AI3l7l AW 11715321 ^71(501)21, S± (M0S)±Ah2| Sq3?l(Vt)l OlgSF 

rs3a*i(vt)i ykS\y\ %^m6t^ €^y\mm. #7i 11715321^71 e^, #71 

127i^S W7I Ml ^#71 ^7153^ ^71 SJ #71 127I532T ^7|S¥E1 SEStHHI 

mma%u±a&tim\ m 5l7iT503,lo4)2K #71 g^ii^Ei 321 Himsioi ^ 
vim asth7i Hia7i (505)1 =wmo. 

#71 5^711 #71 E30IIA121 9t)| t.^ Sf^EHJII AIStKH SE01I [0/1 32J2J SSH 3711 23 
XK ol-SIEK 

.oVrtf j 

^, 1*101 a1S13, <r ~*rH2| S2 etH 3101 SE01I CH«T etH 3711 ^ 4 2iD. 

17E= 14E2| 13^A|0||2| IE El £31*1 S7I£§S*I1 AlgSIOI 50*cl 3X1SJ- 211 A| 131013 1 

1H l^B UE1-3 3EHEE0IQ. 

^S^g 20-cOIA) 90*CWX|2| SE^OIOI, IS^S g^g ue^EK #71 17E2J 3 EH it Oil Al (c)2| 
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S!^alt)«TiwiIW£fe 471 (b) S (c)2| «' E^ES Ulilt!- HI27I2J *q« UEKSQ. 
£ftftt ^AlOlli 581 34011 7H|EI= £4IE||0|E1S| gj*M iJSS OlStPI EI9 £E2| giHHI §SEI = 

|= Ei=ai*is ^tsir 4 a&.. 5. 9 a^aioiEii £??h£ ^whm s£?i- fcau ^stm 

ttECBEsSS SE2J glHHI §SEI= i£ El =314=11 ^*J^ 4= 21Q. 

fi ^goj asai^i *7i2as*i= 471 1= Eisaia sa- oaja as 571215*1011 ^ 
014011A1 flst!- b 'arasi «=>Ei=et$i ?7i2H§*ie ersa ixra lh^oii as- ses 

^^ ^mmB^h?[^m ^M9mjm Tisasr sfs^B-ah 471 se^i a- 




S7#2 




214X1. 

HiltKHI SiOiAl, 491 :S£?M4S#. 471 #E7H7lif4l 32*^ «a'2» ^Al?l£ 21 4 

sifk?^ #4asi et^sQh sfg as uses efe wzn 2*21 us. asa* ??i2a 

SSI. 

fttin siGHAi/ 47i .ss&'reBsi #3 efts s^ei= sqasuvtpi- Nxvtej 51 m= 
g^tr 6 

i#™ sibi/di s$^ifi2lr'l ! »^iSi aias-tvce) a ieE(ni) ahdioh s^hdi thoimpf 471 

E c (NI)i SIS MS Mg!AlMi(qiJEh 47| . SSiaSttVbc) a kE(N3) AlOIOll S^EIDl 71101 171- 
471 kE(Nn| 313 rare M2J^E1(Q2j2h §51 inE(NI) a kE(N2) AlOIOll S^EIDI 7il0|i=7t 
a™ ^(N^Oil NMOS e|HX|AE{(Q3)aK 471 kE(N2) a SflaSTOtes) AlOIOll 2^3 

%%W\m £?\ EE(N3) a QjqaSKVss) ATOIOII S^EIDI 7IIOIM7I- 471 kE(N3)0il 913 NMOS M 
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